Purification and partial characterization of glutamine synthetase from the photosynthetic bacterium Rhodospirillum rubrum.
Glutamine synthetase (L-glutamate: ammonia ligase (ADP-forming), EC 6.3.1.2) from the photosynthetic bacterium Rhodospirillum rubrum grown under nitrogen fixing conditions has been purified to homogeneity. The purification procedure involves affinity chromatography on ADP-agarose type 2 as the major purification step. The recovery in the purification is 70%. The specific activity of the purified enzyme is about 10-times higher in the gamma-glutamyl transferase assay than in the coupled biosynthetic assay. The molecular weight was determined to 530,000 by native gradient polyacrylamide gel electrophoresis and to 500,000 by gel filtration. The subunits have an apparent molecular weight of 52,000. Glutamine synthetase isolated from Rsp. rubrum which had been exposed to ammonium ions ('switch-off') before harvest had about 20% of the transferase activity compared with the enzyme purified from nitrogen-starved cells. The low-activity form showed two bands on sodium dodecyl sulfate-polyacrylamide gel electrophoresis.